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Juvenile nasopharyngeal angiofibroma (JNA) is a rare benign neoplasm that occurs almost exclusively in
the nasopharynx of adolescent males. Surgery remains the primary treatment of choice. JNA has always
presented a management challenge to surgeons because of its vascular nature, site of occurrence, and
local tissue destruction. The surgical approaches are either standard open method which include external
or intraoral incisions, or the recent advanced approach, i.e. via using the endonasal endoscope. It is widely
accepted that the use of preoperative angiographic embolization reduces the occurrence of intraoperative
bleeding and facilitates tumour removal. However, angiographic embolization is not available at all cen-
tres. The purpose of this article is to present our experience with five patients diagnosed with JNA who
were resected without embolization, using various surgical approaches. Two tumours were removed via
endonasal endoscopic surgery. None of the tumours were embolized prior to surgery. We highlight the
preoperative evaluation of tumour extent, using both computed tomography (CT) and magnetic reso-
nance angiography, and the importance of temporary clamping of the external carotid artery intraopera-
tively. Our results suggest that the latter procedure is a safe and effective means of facilitating surgery
and reducing intraoperative bleeding. [Asian J Surg 2008;31(4):174–8]
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Introduction
Juvenile nasopharyngeal angiofibroma (JNA) is a rare
benign neoplasm that accounts for 0.05% of all tumours
of the head and neck.1 The term reflects the fact that it is
a benign tumour that typically affects adolescent males.
Histopathologically, the condition shows a highly vascu-
larized tumour and the aetiology remains unclear. One
theory is that it arises from paraganglionic cells at the ter-
minal end of the maxillary artery, or it is a desmoplastic
response ectopic focus of vascular tissue. The progression
of this tumour is often slow but can lead to local tissue
destruction. It is locally invasive and is capable of eroding
the surrounding bone. Surgery remains the primary treat-
ment modality. Tumour resection can be carried out infe-
riorly via a transpalate approach, anteriorly via facial
degloving or lateral rhinotomy approach, and laterally 
via the subtemporal fossa or Fisch’s infratemporal fossa
approach. Endonasal endoscopic sinus surgery is the most
recent approach to be described in the literature.2 Most
treatments employ preoperative tumour embolization
which reduces intraoperative blood loss.3
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Patients and methods
This was a retrospective review of five patients with JNA
who had been treated surgically between 2003 and 2005
in Tengku Ampuan Afzan Hospital, Kuantan, Malaysia.
All patients were male and aged between 13 and 18 years
(median age, 15 years). The following information was
collected: age, duration of symptoms, tumour staging,
surgical approach and intraoperative blood loss. The
main outcome measure was intraoperative blood loss. 
A Mann-Whitney U test was used to compare the blood
loss in our series with that of Nicolai et al.2 In the latter
series, all patients were embolized preoperatively.
All the patients underwent computed tomography
(CT) and magnetic resonance angiography (MRA) to
delineate the extent and vascularization of the tumour.
The radiological assessment was done without preopera-
tive tumour embolization (because this facility was not
available at our centre). The tumour was staged according
to the system proposed by Andrews et al.4 The tumours
were resected using various surgical approaches (Table).
Hypotensive general anaesthesia was used in all cases.
Prior to tumour extirpation, the neck was explored for the
external carotid artery. In all cases, the external carotid
artery was temporarily clamped with a bulldog clamp at a
level between the superior thyroid and lingual arteries.
Results
MRA did not reveal a contralateral blood supply in any of
the tumours. The first case was classified as type I (Table),
and was treated using endoscopic sinus surgery (ESS)
(Figure 1A and B). Three cases were classified as type II
(Table, Figure 1C), one of which was treated using lateral
rhinotomy, and two using a transpalatal approach. A com-
bined approach was used in the fifth case (Figure 1D),
which was classified as type III (Table). The portion of
tumour located within the infratemporal fossa was resected
via the subtemporal fossa approach, and the tumour was
removed totally via the subtemporal fossa approach after
the other portion of the tumour within the nasal cavity
was resected via an ESS approach.
In all five cases, the surgical course was without any
complication. Intraoperative temporary external carotid
artery clamping had significant advantages, and the
median blood loss was around 450 mL (200–900 mL).
This was slightly higher than that in the patients studied
by Nicolai et al (median, 400 mL; range, 80–600 mL)
(Figure 2).2 However, the difference was not statistically
significant (Mann-Whitney U test, p = 0.312). Only the
fifth case needed a perioperative blood transfusion.
Spontaneous regression of the abnormal tumour feeding
vasculature/vessel (Figure 3) was seen in the second case.
There was no evidence of tumour recurrence in any of the
patients after more than 1 year of follow-up.
Discussion
JNA is a relatively uncommon tumour. Although it is
benign histologically, this tumour is highly aggressive
and is associated with significant morbidity and occa-
sionally even mortality. To date, its aetiology is uncertain.
The tumour appears to arise from the lateral wall of the
nasopharynx. The specific point of origin is at the supe-
rior margin of the sphenopalatine foramen formed by the
trifurcation of the sphenoid process of the palatine bone,
horizontal ala of the vomer, and root of the pterygoid
process.5 JNA consists of a vascular component in a fibrous
stroma. The vessel walls generally consist of a single endo-
thelial lining situated directly against the fibrous stroma.
This contributes to the capacity for massive bleeding,
even with minimal manipulation.
Table. Demographic data, tumour staging, surgical approaches and intraoperative blood loss
Patient Age (yr)
Duration of 
Staging Surgical approach
Intraoperative blood 
symptoms loss (mL)
1 13 2 mo Type I ESS 200
2 16 6 mo Type II Lateral rhinotomy 350
3 13 4 mo Type II Transpalatal 450
4 15 1 yr Type II Transpalatal 700
5 18 8 mo Type IIIa ESS with subtemporal fossa 950
ESS = endoscopic sinus surgery.
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At the outset, JNA extends into the area of least resis-
tance, especially anteriorly into the nasal cavity, or infe-
riorly into the oropharynx or soft palate. Laterally, it
extends through the sphenopalatine foramen and assumes
a dumbbell shape within the pterygopalatine fossa, and
may extend into the infratemporal fossa. From here, it can
extend into the soft tissues of the cheek and from the
infraorbital fissures into the orbit. As it becomes larger, 
it erodes the surrounding bone, primarily by a mass com-
pression effect, and this may produce the significant radio-
logical appearance of bowing of the wall of the maxillary
sinus. The tumour can extend intracranially via sphenoid
sinus invasion or through the orbital fissures.
JNA is a tumour that almost always receives a feeding
vessel from the external carotid system, via the internal
maxillary artery or ascending pharyngeal artery. However,
as the tumour grows bigger, it may develop a collateral
blood supply from the other adjacent structures and
blood vessels, including branches of the internal carotid
artery or contralateral carotid system.6 None of the
tumours received blood from a contralateral supply. We
noted spontaneous involution of the feeding blood vessel
A B
C D
Figure 1. (A, B) Patient 1. The axial plane of the CT scan demonstrates the tumour confined to the nasopharynx, and minimally
extending into the nasal cavity. The tumour was resected via ESS. (C) Patient 3. The axial plane of the CT scan demonstrates the
tumour eroding the maxillary sinus. (D) Patient 5. The axial plane of MRI demonstrates the tumour extending into the infratemporal
fossa region.
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Figure 2. Comparison of blood loss.
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in the second case (Figure 2). This may support the theory
that these tumours act like nidi to receive a blood supply
from the feeding vessel.
The diagnosis of JNA is based mainly on clinical and
radiological examinations. This tumour should be sus-
pected in young adolescent males who present with
chronic unilateral nasal obstruction and recurrent epis-
taxis. In most cases, CT evaluation, with or without a radio-
logical contrast agent, completes the diagnostic workup
when tumour extension can be delineated. This is impor-
tant to determine the operability of the tumour. MRA is
performed preoperatively to define the feeding vessels.
The most common approach to management of JNA
is total tumour resection. A number of surgical approaches
have been developed and the selection of these depends
on the site of origin, the extent of the tumour, and the
surgeon’s preference. The most important principle in
surgery is exposure of the tumour, as this is the key for
complete and safe removal. One particular approach can be
used alone, or in combination with others. Inferiorly, the
tumour can be treated via a transpalatal approach. This is
suitable for removing a tumour that is confined to the
nasopharynx and posterior nasal cavity. Anteriorly, the
tumour can be treated via the lateral rhinotomy or facial
degloving approach. These are appropriately applied to
tumours localized within the nasal cavity and sinuses,
particularly the ethmoid and maxillary sinuses. The tu-
mour can also be treated laterally via Fisch’s infratemporal
fossa approach,7 or subtemporal fossa approach. This
approach is suitable for tumours that extend into the
infratemporal fossa or into the cranium. The indications
for ESS have been extended to include JNA. ESS is effec-
tive and safe for the removal of small and intermediate-
sized JNA.2
Although the cases were limited in number, our find-
ings suggest that intraoperative temporary clamping of
the external carotid artery is a safe and effective procedure
to facilitate surgery, as this helps reduce intraoperative
bleeding. This is helpful particularly in a hospital that
does not have interventional radiology facilities. The only
disadvantage of this approach is that it requires a longer
operation time to explore for the branches of the external
carotid artery. The approach for tumour resection should
be determined by the size and location of the tumour.
Endonasal endoscopic excision can be performed safely
in early-stage tumours. In advanced lesions, ESS can 
be used as an adjuvant to other external approaches in
order to achieve complete removal and minimal intra-
operative blood loss. The other advantage of the endo-
scopic approach is that it does not involve external skin
incision and osteotomy, and this also reduces intraoperative
blood loss.
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Figure 3. Spontaneous regression of the feeding vessel (white arrow) in Case 2: (A) preoperative MRA; (B) postoperative MRA, 
3 months after surgery.
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